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 Background 
The importance of nurses being ‘research literate’ is frequently emphasized in the EBP 
literature but how much research literacy nurses require, or how this should be achieved is seldom 
explored (Roxburgh, 2006; Walsh, 1997). Authors such as Moule and Goodman have proposed a 
range of skills important for nurses’ research literacy, including the capacity for critical thought, 
analysis, literature searching, critical appraisal, and ethical awareness (Moule & Goodman, 2013). 
These skills appear to align with the principles of evidence-based practice (Fineout-Overholt, Melnyk, 
& Schultz, 2005; Sackett, 1997) but, just as nursing practice is not yet universally evidence-based, 
nurses are not yet universally research literate. This deficit in research literacy may well contribute to 
the lack of research implementation by nurses, who consistently report discomfort and difficulty with 
understanding research and research terminology as a significant barrier to integrating research into 
practice (Breimaier, Halfens, & Lohrmann, 2011; Kajermo, Nordström, Krusebrant, & Björvell, 1998; 
Oh, 2008; Parahoo, 2000; Walsh, 1997). Such discomfort may be part of the reason nurses prefer to 
ask colleagues when they have a practice problem, rather than referring to the research evidence 
(Estabrooks, Rutakumwa, O’Leary, Profetto-McGrath, Milner, Levers et al., 2005).  
The barriers to nurses’ use of research evidence in practice have been well-studied over 
many years (Breimaier et al., 2011; Kajermo et al., 1998; McCleary & Brown, 2003; Oh, 2008; 
Parahoo, 2000; Tsai, 2000) with at least one common thread being clear – nurses often report 
experiencing difficulty with accessing and understanding research. This is at odds with standards 
frequently expected of them. A clear example of this is the evidence-based practice competency 
framework proposed for registered nurses by Melnyk et al.(2014); several of these cannot be 
achieved at all without research literacy (Melnyk, Gallagher-Ford, Long, & Fineout-Overholt, 2014). If 
nurses are unable to determine the ‘best available clinical evidence’ is, then their active participation 
in evidence-based practice is likely to be difficult and inconsistent (Nolan & Behi, 1996). 
Few studies have been conducted to investigate registered nurses’ research literacy. 
Undergraduate nursing programs often include education about research but a widespread 
understanding of research and the ability to use it in practice still appears to be lacking following 
graduation (Peckover & Winterburn, 2003).  A policy and guideline critical appraisal program for 
undergraduate nursing students was described by its authors as 'successful' in improving research 
literacy; however no baseline data was reported to support the finding of ‘success’ (Jakubec & Astle, 
2013). An increase in self-reported feelings of research literacy was reported by student nurses 
surveyed after completing a graduate degree, but research literacy was neither defined or measured 
quantitatively by this study (Hardwick & Jordan, 2002). Three studies of research education courses 
(Adamsen, Larsen, Bjerregaard, & Madsen, 2003; Arthur & Wong, 2000; Lacey, 1996) report 
effectiveness in terms of improving nurses’ research usage, but details of the educational strategies 
utilised were not given. 
Many diverse educational designs have been utilised for teaching research to nurses. A 
guided ‘conceptualisation’ process to develop a research proposal was trialled with some success by 
Hamilton (2010). Similarly, positive results in terms of nurses’ research understanding and utilisation 
were reported from a study of course that guided nurses through the development of an evidence-
implementation protocol (Jack, Roberts, & Wilson, 2003). EBP content within an advanced practice 
nurse curriculum has been trialled with some success, but the amount of actual research content 
included in the course was unclear (Distler, 2007). Short and long university courses on nursing 
research and research skills for nurses have been conducted and studied in various countries with  
mostly positive results being reported, although details of the educational methods used and/or the 
theoretical underpinnings of these are often not reported (Lacey, 1996; Morris, 1999; Woo & Kimmick, 
2000). 
All nurses need the ability to read, understand and use research even if only a comparative 
few will ever conduct their own studies (Nolan & Behi, 1996). No current systematic review of this 
topic has been identified after searching across all major health science databases and Google 
Scholar. The current research reports conflicting results on the effectiveness of interventions to 
improve nurses’ research literacy and/or knowledge, which points to the importance of conducting a 
systematic review of this evidence. The methods of this review were specified in advance in a 
previously published protocol (Hines, Ramsbotham, & Coyer, 2014). 
 
Aims and objectives 
The objective of this review was to identify the effectiveness of workplace, tertiary-level 
educational or other interventions designed to improve or increase post-registration nurses’ 
understanding of research literature and ability to critically interact with research literature with the aim 
of promoting the use of research evidence in practice in comparison to no intervention, other 
intervention, or usual practice.  
 
Methods 
Searches 
The search strategy aimed to find both published and unpublished studies, using a three-step 
search strategy. MEDLINE and CINAHL were initially searched followed by analysis of the keywords 
and index terms contained in the title and abstract to establish the most effective search terms. A 
second search using all identified keywords and index terms was then undertaken across all included 
databases. Thirdly, the reference list of all identified reports and articles was searched for additional 
studies. Only studies published in English were considered for inclusion, due to lack of available 
resources for translations. To maximise the number of potential inclusions, publication date was not 
restricted. 
The databases searched included: CINAHL, Medline, Cochrane CENTRAL, Web of Science, 
Embase, ERIC, PsycInfo, Scopus, and Mednar. The search for unpublished studies included 
OpenSIGLE, New York Academy of Medicine Library Gray Literature Report, Conference 
Proceedings Citation Index- Science (CPCI-S) and Conference Proceedings Citation Index Social 
Science & Humanities (CPCI-SSH) (via Web of Science), Conference Papers Index, Index of 
Conference Proceedings, and Dissertation Abstracts International. 
Initial keywords used were: "research litera*", "research education", “research knowledge”, 
“evidence-based practice education”, education, course, workshop, nurs*, "evidence-based practice", 
“evidence-based healthcare”, “evidence-based nursing”, EBP, quantitative, research. 
 
Selection Criteria 
This review considered quantitative experimental studies (randomised controlled trials, non-
randomised controlled trials, quasi-experimental, and before and after studies) of any publication 
date, published in English, with participants who were post-registration registered nurses working or 
studying in any healthcare or educational setting. Studies including enrolled nurses, assistant nurses, 
licensed vocational nurses, other equivalent non-registered nurse occupations, or other healthcare 
workers were excluded unless the reported data clearly separated the results for registered nurses 
from other participants. Studies of undergraduate or pre-registration nurses were excluded. 
Interventions of interest were those that evaluated the effectiveness of workplace educational 
programs or interventions conducted in a healthcare organisation or tertiary-level educational facility 
that aimed to improve or increase participants' understanding of research literature. These were short 
courses, workshops, education for a formal qualification such as graduate diploma or certificate, or 
other activities with the stated purpose of improving nurses’ research literacy.  
This review considered studies that included the following primary outcome measures: 
research knowledge, research understanding, use of research evidence in practice, and/or ability to 
critically appraise research. Secondary outcomes included EBP self-efficacy, preferably as measured 
by a validated scale.  
 
Quality Assessment  
Papers selected for retrieval were assessed by two independent reviewers for methodological 
validity prior to inclusion in the review using standardised critical appraisal instruments from the 
Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-
MAStARI). Any disagreements that arose between the reviewers were resolved through referring the 
study for the adjudication of a third reviewer. 
 Data Abstraction  
Data were abstracted from papers included in the review using the standard quantitative data 
extraction tool from JBI-MAStARI. The data abstracted included specific details about the 
interventions, populations, study methods and outcomes of significance to the review question and 
specific objectives. 
Data synthesis 
Quantitative data would have been, if possible, pooled in statistical meta-analysis using the 
Cochrane Collaboration’s Review Manager 5.3.5 software, as planned in the published protocol 
(Hines et al., 2014). As statistical pooling was not possible the findings are presented in narrative 
form. 
 
Characteristics of Included Studies 
Searching identified 4545 potentially relevant papers, and after sifting of titles and abstracts 
according to the above inclusion criteria, 96 papers were selected for retrieval. When the full text 
versions of the papers were examined, 10 of the 96 retrieved papers were found to fully meet the 
inclusion criteria. These 10 studies were critically appraised by two independent reviewers using the 
Joanna Briggs Institute Meta-Analysis of Statistics and Review Instrument (JBI-MAStARI) critical 
appraisal tools and all 10 were found to be of sufficient quality to include. Although meta-analyses 
were planned in the review protocol, data from the included studies were too heterogeneous in terms 
of interventions, scales used to measure outcomes and time-points measured, to meta-analyse. 
The level of evidence overall was low to moderate or levels III-2 to IV according to the 
National Health and Medical Research Council (NHMRC) evidence hierarchy (National Health and 
Medical Research Council, 2009).  The majority of included studies were non-randomised single-
group pre-test/ post-test designs (n=7) (Billingsley, Rice, Bennett, & Thibeau, 2013; Chang, Huang, 
Chen, Liao, Lin, & Wang, 2013; Ecoff, 2009; Jones, Crookes, & Johnson, 2011; Reviriego, Cidoncha, 
Asua, Gagnon, Mateos, Garate et al., 2014; Swenson-Britt & Reineck, 2009; Tsugihashi, Kakudate, 
Yokoyama, Yamamoto, Mishina, Fukumori et al., 2013). One was a post-test only two-group 
comparison (Woo & Kimmick, 2000), and two were two-group quasi-experimental studies (Liou, 
Cheng, Tsai, & Chang, 2013; Morris, 1999). Included studies were conducted in Taiwan, Japan, Hong 
Kong, Australia, United Kingdom and United States. Participants were all registered nurses (n=453). 
The educational interventions were conducted in universities (n=6) and healthcare facilities (n=4). 
Most studies were published (n=9) with just one unpublished study included (Ecoff, 2009).  
None of the included studies explicitly measured research literacy as an outcome, but 
research knowledge was objectively measured via knowledge tests by five studies (Liou et al., 2013; 
Morris, 1999; Reviriego et al., 2014; Tsugihashi et al., 2013; Woo & Kimmick, 2000). Critical appraisal 
skills were objectively measured, via a true-false test, by one study (Chang et al., 2013) and 
subjectively, through participant self-assessment, by two studies (Billingsley et al., 2013; Jones et al., 
2011).  The remaining two studies measured evidence-based practice knowledge using a validated 
tool (Ecoff, 2009) and research self-efficacy, using a 25-item self-assessment scale (Swenson-Britt & 
Reineck, 2009). Study details are described further in Table 1. 
[Table 1 here] 
Findings 
Workplace Learning for Nurses’ Research Literacy 
Four studies examined the effectiveness of a variety of educational interventions delivered in 
a workplace environment (Billingsley et al., 2013; Chang et al., 2013; Ecoff, 2009; Swenson-Britt & 
Reineck, 2009). Interventions trialled were quite diverse: a one-day workshop (Chang et al., 2013), a 
six-week ‘virtual journal club’ online program (Billingsley et al., 2013), a six-week research knowledge 
course (Swenson-Britt & Reineck, 2009), and a six-month clinical fellowship program that included the 
supported conduct of a research implementation project (Ecoff, 2009). The 106 nurses who 
participated in these studies were clinical nursing staff with little or no research background and 
concurrent clinical positions. The length of the program did not appear to have any relationship to the 
reported effectiveness, although the heterogeneity of outcome measures makes this difficult to state 
definitely. 
Most of these workplace interventions were delivered face-to-face, but one (Billingsley et al., 
2013) was delivered online using the ‘Second Life’ virtual environment. Interestingly, all four of these 
studies developed interventions based on various theories: social cognitive theory, social learning 
theory, adult learning theory and diffusion of innovation theory. There is insufficient data reported in 
the studies however to make a judgement about any connection between the use of a theoretical 
framework and the effectiveness of the intervention and this is discussed further below. 
The interventions varied in their approach to research education, but all four studies report 
some statistically significant improvements. For EBP knowledge and practice as measured by the 
EBPQ scale, Ecoff (2009) reports evidence of an effect for a research implementation clinical 
fellowship program in terms of knowledge and skills (p=0.03) but not for EBP practice (p=0.09). The 
six-week research education course conducted by Swenson-Britt and Reineck (2009) showed a 
significant improvement in three of the four domains measured by the NURSES research self-efficacy 
scale: quantitative methods (p=0.0001), using theory (p=0.004), and using evidence (p=0.007) but not 
for literature searching (p=0.51).  
Both Billingsley et al. (2013) and Chang et al. (2013) measured participants’ critical appraisal 
ability, albeit with different scales and using different types of workplace intervention. Billingsley 
(2013) used a ‘virtual online environment’ (Second Life) as a platform for nurses in a variety of clinical 
specialties to participate in virtual journal clubs and reports significantly improved self-assessed 
critical appraisal competency in terms of determining research design (p=0.002), identifying 
population (p=0.007), interpreting statistics (p=0.001), determining if conclusions are supported by 
results, identifying implications for practice (p=0.02), identifying the limitations of study designs 
(p=0.001) and interpreting qualitative findings (0.002), but no improvement was seen for participants’ 
ability to identify the sample (p=0.11). Chang et al.’s intervention utilised a 1-day research education 
workshop and reported significant improvements across confidence in critical appraisal of a research 
study, a systematic review and a clinical guideline (all p<0.001) as well as the overall change from 
pre-test to post-test (p<0.001) (2013). 
University Learning for Nurses’ Research Literacy 
Six studies with 427 students in 7 countries examined the effectiveness of formal university 
courses for improving research knowledge (Liou et al., 2013; Morris, 1999; Reviriego et al., 2014; 
Tsugihashi et al., 2013; Woo & Kimmick, 2000) and for improving critical appraisal skills (Jones et al., 
2011). While these university courses were all run over a similar one-semester timeline, they used a 
variety of approaches both in the structure and delivery of their curricula. 
Self-directed study using online materials not especially adapted or designed for the purpose 
was found to have no greater effectiveness in terms of improving research knowledge than attending 
interactive lectures and participating in group work (Morris, 1999) or attending traditional didactic 
lectures (Woo & Kimmick, 2000). Conversely, self-directed study using a specially adapted online 
learning course was found to have a statistically significant effect on research knowledge (p > 0.001) 
(Reviriego et al., 2014). The program used by Reviriego et al. utilised online activity-based learning, 
integrating practical tasks and supporting reading material with glossaries and other reference 
material to improve research knowledge and understanding. It was also translated into an appropriate 
local language and context (2014). 
The most methodologically rigorous of these studies, the quasi-experimental study by Liou et 
al. (2013) used an approach unique among these included studies. This study compared an 
interactive, student-centred approach using group work and hands-on activities with a traditional 
approach utilising didactic lectures, textbook readings and research critique activities. The 
intervention group (n=106) assigned themselves to small groups in which they completed activities 
such as Thiel’s “cookie experiment’ (Thiel, 1987) and other activities designed to create experiential 
learning (Liou et al., 2013). A large number of outcomes, many of them outside the criteria for this 
review were measured. In terms of data relevant to this review, Liou et al. report statistically 
significant increases for the experimental group in objectively measured research knowledge at post-
test (p<0.001) and also at the end of the following semester (2013). 
Factors Influencing Effectiveness 
Course format. Online learning was utilised by several included studies in universities and 
workplaces, however effectiveness varied between studies. Of the five studies that investigated 
virtual, online or e-learning, those that used interactive strategies rather than an online replication of 
the face-to-face coursework found statistically significant differences or improvements in participants’ 
research knowledge (p<0.001) (Liou et al., 2013; Reviriego et al., 2014), and critical appraisal skills 
(p<0.002) (Billingsley et al., 2013).  
Studies (n=2) where the online coursework was identical to the classroom content (filmed or 
live lectures uploaded online) found no difference in participants’ research knowledge (Tsugihashi et 
al., 2013; Woo & Kimmick, 2000). For one study, the group who received the internet-based 
intervention completed the course with poorer results than the group who received the course in 
person, although the difference was not statistically significant (p=0.44) (Woo & Kimmick, 2000). It is 
important to note that the online intervention used by Woo and Kimmick was entirely self-directed, 
which may be a strong influencing factor on the results (2000). 
Educational design. Interactivity or activity-based learning appears to be an important 
element throughout the included studies, with virtual journal clubs, group-based interactive programs, 
interactive lectures, face-to-face group learning, and clinical fellowship programs all showing evidence 
of effectiveness in terms of research knowledge, critical appraisal ability, and/or research self-efficacy 
measured at the end of the intervention (Billingsley et al., 2013; Chang et al., 2013; Ecoff, 2009; Liou 
et al., 2013; Morris, 1999; Swenson-Britt & Reineck, 2009). The single included study of traditional 
lecture-style classroom learning found no statistically significant effect in improving critical appraisal 
skills (Jones et al., 2011). Perhaps the clearest illustration of this is Morris’ study of postgraduate 
research coursework, in which the control group who received the standard interactive lectures and 
group work were found to have a statistically significant improvement in research knowledge at post-
test (p<0.001) whereas the intervention group who participated in self-directed online study showed 
only a small, statistically insignificant improvement (p=0.2) (1999). Interactive group learning also 
shows some evidence of a persistent effect, with one study reporting a statistically significant 
improvement in the intervention group one semester after the end of the intervention period  
(p<0.001) (Liou et al., 2013). 
Use of Theory. The use of theory was an element reported by five of the included studies 
which may have an association with increased effectiveness of the different interventions. Adult 
learning theory (Billingsley et al., 2013), social learning theory (Chang et al., 2013), Rogers’ diffusion 
of innovation theory (Ecoff, 2009), Astin’s input-environment-outcome theory (Liou et al., 2013), and 
Bandura’s social cognitive theory (Swenson-Britt & Reineck, 2009) were used by these studies to 
inform and frame their interventions. Each of these five studies reports statistically significant 
improvements in most, if not all of the measured outcomes. Conversely of the five included studies 
where theory was not used, or is not documented as having been used (Jones et al., 2011; Morris, 
1999; Reviriego et al., 2014; Tsugihashi et al., 2013; Woo & Kimmick, 2000), only two studies (Morris, 
1999; Reviriego et al., 2014) report statistically significant improvements in participant results. 
Discussion 
Of the ten included studies, statistically significant findings of an effect in terms of research 
knowledge, self-efficacy and/or critical appraisal skills were reported in those that utilised interactive 
or group-based learning, whether online or face-to-face. Studies of traditional classroom activities 
translated to online learning did not show any effect in terms of improving research knowledge or 
critical appraisal ability. Consistent evidence of effectiveness was reported by studies that utilised 
existing theories to frame their interventions, whereas a minority of studies that did not use a 
theoretical framework reported statistically significant effects. The course format (online or in person) 
did not appear to be a factor in the effectiveness of the interventions; however the interactivity of the 
interventions was a clear influence on effectiveness. 
The included studies represent a range of geographical locations and educational settings. Hospitals, 
health services and universities in USA, UK, Spain, Taiwan, Japan, Australia and Hong Kong hosted 
the interventions and a wide variety of interventions were trialled. Although little of the evidence was 
from experimental studies, it is still likely to be generalizable to other populations of registered nurses. 
Overall, the level of evidence generated by this review is low to moderate. The heterogeneity of 
interventions, outcomes and outcome measurements between the studies means that no meta-
analysis was able to be performed, which limits the strength of the review overall and reduces the 
level of evidence. 
There is a low risk of bias in the review process. While only one reviewer screened the search results 
for articles to retrieve, a liberal retrieval policy was employed and no extra studies were identified in 
the reference lists of the retrieved studies, which would indicate completeness in the study selection 
process. All other parts of the review process were undertaken by two reviewers working 
independently. 
Although the level of evidence provided by the included studies is only low to moderate, some 
indications for effective educational practice emerge from the data. Firstly, the use of interactivity in 
the design of educational interventions appears to have a significant role in their effectiveness. This 
relationship has been reported in reviews of education for other health professionals, such as medical 
doctors where studies using active and mixed-method interventions reported a medium effect size, 
compared to a small effect size for passive methods (Mansouri & Lockyer, 2007). Similarly a 
systematic review of continuing medical education for physicians also found greater effectiveness for 
interactive interventions (Bloom, 2005). 
Secondly, the role of theory in developing effective educational interventions was highlighted in the 
included studies. Studies using interventions based on educational or behaviour-change theories 
showed evidence of an effect more frequently than those that did not. This finding is reflected in 
recommendations that all behaviour change interventions (which logically include education) should 
be informed by an appropriate theory (Eccles, Grimshaw, Walker, Johnston, & Pitts, 2005; Grimshaw, 
Eccles, Walker, & Thomas, 2002).  It is however important to ensure, as the included studies did, that 
the selected theory is appropriate to the intervention (Michie, Johnston, Francis, Hardeman, & Eccles, 
2008). 
Implications for Practice 
With a low to moderate level of evidence it is not appropriate to make strong recommendations for 
practice, but there are some promising indications from the included studies. Interactive or activity-
based learning seems to be effective in terms of improving research knowledge, critical appraisal 
ability, and research self-efficacy and so seems a clear choice for educators planning educational 
activities. Utilising a program framed by an appropriate theory also seems to be associated with 
greater effectiveness, particularly for workplace interventions. 
Implications for Research 
While the majority of studies included in this review reported evidence of an effect, without 
sufficient strong data to meta-analyse the recommendations can only ever be equivocal. Future 
research should utilise more rigorous study designs that more clearly show the direction of an effect. 
Longer periods of follow-up, such as employed by Liou et al. (2013), would provide evidence of the 
lasting effectiveness of the interventions which is an important factor to consider when seeking 
interventions that will improve nurses’ research literacy in the long, as well as the short, term. 
Conclusion 
The evidence regarding educational interventions to improve registered nurses’ research 
literacy is not strong, but it does indicate that there are styles of intervention which may be more 
effective. A large body of research was examined for this review, but only a small number of studies 
met the inclusion criteria, prompting the conclusion that more rigorous studies of this subject are 
warranted in order for future educational interventions to provide nurses with a clear understanding of 
research literature. Interventions that are interactive in design and are framed by an appropriate 
educational or behaviour change theory are most likely to be effective in improving nurses’ research 
literacy.  
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